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sence of electrostatic attraction between the incoming
charged hydroxy acid ion and the neutral M-NTA
binary complex and the basicity of the incoming
ligand.
In terms of the secondary ligands, the formation
constants of the resulting mixed complexes of any
particular rare earth ion decrease in the following
order:
CS>Tiron>PY
The ternary complexes with pyrocatechol are the
least stable and this may be due to the fact that the
sulphonic acid groups in the case of Tiron and CS
increase the reactivity of the aromatic hydroxyl
groups towards coordination with the metal ions13•
The authors thank Prof. K. C. Joshi for laboratory
facilities.
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A method has been developed for the extraction and
spectrophotometric determlnation of Pt(IV) using
benzil-a-monoxime. Pt(IV) fonns a brown chelate
with the reagent wWch is extractable into cWoroform.
Quantitative extraction occurs at pH 3·0. Beer's law
i8 valid at 440 om over a concentration range of 1-22
pg of Pt per mi.
A NUMBER of reagents have earlier1-ll beensuggested for the solvent extraction of Pt(IV).
A few of these have been employed for the separation
of Pt(IV) and Pd(II). Ueda has employed benzil-
Gt-monoximefor the solvent extraction of cobaltw,
In the present note we report a method for the
extraction and simultaneous spectrophotometric de-
termination of Pt(IV) in microgram quantities using
benzil-e-monoxime. The method is based on the
fact that aqueous Pt(IV) solution when heated on
916
a water-bath with the reagent (optimum cone, 2 ml of
1% in acetone) for 80 rnin, forms a browncolour which
is extractable into chloroform. At the room tempe-
rature Pt(IV) produces no precipitate or even
colour. With lower concentrations of the reagent
the colour development is slow.
Examination of the extraction behaviour of the
Pt(IV) complex over the PH range 1-7 revealed that
the extraction is quantitative at pH 3.
The reagent absorbs strongly below 310 nm but
the absorption is not significant above this wave-
length. However, the complex absorbs strongly
at 440 nm. Toe optical densities of the chloroform
extracts containing different amounts of platinum
extracted from the aqueous phase at PH 3 were
measured at 440 nm against the reference solution.
The results indicate that the coloured system obeys
Beer's law at 440 nm over the concentration range
1-22 [Lgof Pt per ml of the solution.
The colour is extracted within 5 min when shaken
with chloroform and is stable for 6 hr. The molar
absorptivity of the complex is 6·67X 103 at 440 nm
(on the basis of platinum content) and sensitivity-
in terms of Sandell's definition is 0·028 [Lg.
Beckman spectrophotometer model DU2 with
optically matched quartz cells (10 mm path length)
was used for optical density measurements.
Benzil-a-monoxime was prepared and purified in
the Iaboratoryw, A 1% solution of the reagent in ace-
tone was used. Chloroform was distilled before use.
Following buffers of different PH values were
prepared by standard procedures: Hydrochloric
acid-potassium chloride (PH 1-2'5); hydrochloric
acid-potassium hydrogen phthalate (pH 3-4);
potassium hydroge nphthalate-sodium hydroxide (pH
4·5-5'5) and potassium hydrogen phosphate-sodium
hydroxide (PH 6-8).
Stock solution of Pt(IV) was prepared by dissolv-
ing chloroplatinic acid (1 g) in distilled water (50ml).
The solution was standardized by precipitation as
ammonium chloroplatinate and subsequent weighing
as platinum-e. A test solution was prepared by
suitably diluting a portion of the platinum stock
solution so as to contain 380 [Lgof platinum per ml.
All the other chemicals used were of CP grade
unless otherwise mentioned.
Procedure for the determination of Pt(IV) - Buffer
solution (15 ml) of desired PH was added to
an aliquot containing 380 [Lgof Pt. Benzil-ec-mono-
xime (2 ml of 1% solution in acetone) was added
and the solution heated on a water-bath for 80-90
min when development of the colour was com-
plete. The solution was then cooled to room tem-
perature and extracted with chloroform (10 ml) for
5 min, The organic phase was separated and diluted
to 25 ml with chloroform. The optical density
of the chloroform extract was measured at 440 nm
against a reagent blank and platinum determined
from the calibration curve drawn previously.
From six runs with 380 Ilg Pt , the mean optical
density found was 0·515± 0·013. The relative mean
deviation was ± 2,5%.
Effect of divlS,se ions - In the estimation of
Pt(iV) (380 [Lg),the following ions did not cause
deviation of more than ± 3% in absorbance when
'present in amounts (fLg) shown in parentheses: U(VI)
(4000), Cd (II) (3500). Cr(IIJ) (4000), Zn(lI) (5000),
Pb(ll) , (5000), Pd (II), (2000), borate, (5000).
High results are observed in presence of AI, Cu,
As, Os, Ru, Rh. Mn and Co show mild interferences.
Interference due to palladium was avoided by a
preliminary extraction in the cold condition. Pre-
sence of Ni, W, Th and Zr interferes in complete
colour development. EDTA, fluoride, thiosulphate,
thiocyanate, io Iide and bromide also interfere.
The authors are thankful to the UGC, New llelhi,
for awarding a fellowship to one of them (P.K.P.)
and to Prof. H.N. Khastgir, Head of the Department
of Chemistry, North Bengal University, Darjeeling,
for the laboratory facilities.
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Ru(III) and Os(VIII) have been determined spectre-
photometrically by rneasurmg the absorbance at 420
DIn and 590om respectively of their acetothloacetanilide
complexes in chloroform. The ruthenium complex
was formed in 1·2-2·5N sulphuric acid, while the osmium
complex is stable in a wide ran~e of [H+], from 2N
-ortbophosphorlc acid to solutions of pH 8·8. The
optimum concentration ranges for ruthenium and
osmium are 9 to 31 and 75 to 240 Ill! per millilitre of
Chloroform and relative standard deviations are
± 1·07% and 1·43% respectively. The tolerance limits
for various diverse ions including other platinum
metals have been reported.
VARIOUS thio-compounds like thioureat-t,thioacidss-s, thioazoless, thiosemicarbazidess and
thiosemicarbazones? have been used as colorimetric
reagents for Ru(III) an~ Os(VIII). However, ex-
·Present address: Chemistry Department, Berhampore
Girls College, Berhampore, West Bengal.
NOTES
cepting sulphosalicylic acid' and thiosalicylamides
most of these reagents lack in selectivity for Ru(llI)
while a reagent truly specific for Os(VIU) is yet to
be found out.
In this investigation, a new reagent acetothio-
acetanilide, CH3·CO.CH2.CS.NHCsH5, having a keto-
and a thio-keto group as the points for chelation
has been employed in the spectrophotometric esti-
mation of both these metals.
The reagent was prepared from phenylisothio,
cyanate and acetylacetone following the literature
methods. For each estimation 5 ml of an ethanolic
solution of 0·05M acetothioacetanilide was used.
The acid dissociation. constant of th.e re~gent in 50%
acetone was determined by pH-tItratIon and the
value of pKa was 11'6 .
. Hydrated ruthenium(III) chloride (J. Matthey) was
dissolved in water containing a little sulphuric acid.
This was suitably diluted and the metal content
estimated spectrophotometrically using o-hydroxy-
th iobenzhyorasidew.
Osmium tetroxide (J. Matthey) was dissolved in
1M aq. sodium hyoroxice and diluted. The stock
solution was standardized gravimetricallyu.
All other chemicals were of AR or GR grade.
Absorbance values were recorded on a Hilger-
Watts H-700 Uvispeck spectrophotometer using
1 em glass cuvettes. A Cambridge bench model
pH-meter was used to control the acid concentra-
tions.
Procedure for Ru(III) - A desired quantity of
the stock ruthenium solution containing 8-70 (.&g of
the metal ions was mixed with 10 ml of 2'5N
sulphuric acid. The reagent solution (5 mI) was
added and the sides were washed with 4 ml of water.
The mixture Was heated to about 50° on a water-
bath for 30 min for the completion of the complex
formation which was a slow process. It was then
cooled to room temperature and the complex
extracted with 10 ml of chloroform. The absor-
bance was measured at 420 nm after treating the
non-aqueous layer with some sodium sulphate to
remove any water present.
Procedure for Os(VIII) - A suitable aliquot of
the osmium (50-750 (J.g) solution was mixed with
10 ml of water and to this 5 ml of the reagent
solution was added. Sufficient amount of ortho-
phosphoric acid was added to make the solution
approximately 2N with respect to the acid. Alter-
natively, the PH could be adjusted to any value
with upper limit at 8·8 using aqueous ammonia.
After shaking the mixture for 3-4 min, the complex
Was extracted with 10 mI of chloroform. The
organic layer was treated with anhvdrous sodium
sulphate and the absorbance measured at 590 nm
20 hr after extraction using pure solvent as reference:
Ru(III) complex, in the presence of different
amounts of the reactants, exhibits maximum ab-
sorbance at 420 nm while Os(VIII) shows maximum
absorption at 400-420 and 590 nm. However the
reagent solution exhibits some absorption in the
range 400-420 nm. The optical measurements were
carried out at 420 nm for ruthenium using reagent
blank as reference and at 590 nm for osmium against
pure solvent. The maximum concentrations up
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